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GEAR COMMAND LAWS

RANGE TO GO TO TD ISSUES GEAR LOWERING GEAR LOWERING COMMAND
N : COMMAND BASED ON 1
PREDICTED RANGE TO 7D WITH GEAR DOWN > PREDICTED AND VEHICLE
RANGE TO TD

INCREMENTAL FEEDBACK COMMAND/

EHICLE STATES ITCH MAND LAWS
FLAREOUT PREDICTOR VEHICLE ES » PITCH COM W
COMPUTES INCREMENTAL TOTAL PITCH COMMAND
VEHICLE STATES PREDICTS NOMINAL PREDICTED RANGE & HEIGHT ERRORS AT TD
————————3 FLAREQUT FROM ' —p] PITCH COMMAND BASED P

ON PREDICTED ERRORS

CURRENT VEHICLE STATES PHASE
: AND VEHICLE STATES

TO DESIREDTD AIRSPEED

PHASING LOGIC PITCH TRIM COMMAND
. FEED FORWARD
p COMPUTES PHASING PHASE COMPUTES PITCH TRIM TRIM COMMAND
VEHICLE STATES PARAMETERS AND » BASED ON DESIRED LIFT
P INITIATES FLAREOUT AND SENSED DYNAMIC
PHASES PRESSURE

——SENSED: DYNAMIC PRESSURE

PITCH RATE COMMAND

s e e e

PHASE | COMPUTES PITCH RATE PITCH RATE COMMAND

, BASED ON DESIRED .

GROUND SPEED ' FLIGHT PATH ANGLE
RATE! T

FIGURE 1V-3 PREDICTIVE LONGITUDINAL GUIDANCE.:

! 1v-23
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TABLE C-2
NADWO AERQ DATA

EFFECT ANGLE OF ATTACK ELEVON

COEFFICIENT ¢, T B 8o,
AXIS SYSTEM SA SA SA | sA sA
UNITS §
% §,=-40 | -30 -20 210 J ol 10 6,=-40 | -30 -20 210 ol 10
«= 0 -0.05|0.015] 0.014 ? ~0.420 | -0.400 | -0.300 | 0.1501 0 0.150 | ©0.076 | 0.059| 0.034| 0.007 |0 |0.007
5 .15 0.020| -0.020 || -0.435 | -0.405 | -0.295| ~0.150| 0 | 0.150 0.051| 0.034| 0.014| -0.002 |0/ 0.020
10 0.35|0.037] -0.054 || -0.450 | -0.410} -0.285| -0.145 | 0 | 0.145 0.006 | -0.009 | -0.020 | -0.020 | 0 | 0.031
15 0.54 0.070| -0.080 || -0.465 | -0.410{ -0.275| -0.140| 0| 0.140 || -0.034 | -0.042 | -0.045 | -0.030 | 0 | 0.037
20 0.74 | 0.170| -0.103 || -0.465 | -0.400 | -0.260] -0.730| 0 [ 0.130 || -0.082 | -0.086 | -0.078 | -0.044 | 0 | 0.043
25 0.91 | 0.370] -0.127 {| -0.465 -o.37oi -0.240{ -0.120] 0 0.120} -0.128-0.127 | -0.103 | -0.054 { 0] 0.049
30 1.03| 0.600] -0.141 || -0.450 | -0.330] ~0.220| -0.110 | 0| 0.110 || -0.149 | -0.142 | -0.113 | -0.063 | 0 | 0.051
35 1.08( 0.750 | -0.144 || -0.370  -0.290 -0.190 -0.100 {0 [0.100 || -0.163 |-0.152 | -0.121 | -0.065 | 0 | 0.051
;

SA - Stability axes
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TABLE C -2 (CONTINUED)

EFFECT ELEVON (CONT.) DAMPING PLUNGE GROUND EFFECTS

COEFFICIENT| My x 10° ch CMq G [ ACNQE

AXIS SYSTEM| SA ‘ SA | SA | SA | SA |l BA

UNITS - 1/rad| 1/radjl/rad} 1/rad -

6,=-40] -30 | -20 | -10 | 0 10 h=0|11.86 |23.72')35.58 {47.44 [71.16 |94.88 |>118.6
w=-= 0 |-.458 |-.537|-.598|-.637|-.650-.63711.79 | -1.30{3.05 | 0.415} 0 0 0 o [0 | o 1o 0
"5 |-.458 |-.537|-.598-.637|-.650|-.637[[1.79 | -1.30{3.05 | 0.415/l0.0240{0.0240{0.0162| 0.0095/0.00620.002810.0013} 0
10 |-.458 |-.537|-.598]-.637|-.650]|-.637}1.79 | -1.30]3.05 | 0.415{|0.0481|0.0481]0.0325{0.0191{0.0124|0.0054 |0.0025| ©
15 |-.451 |-.529]-.589|-.625]-.640|-.628ll2.06 | -1.30{3.55 | 0.370{{0.0722]0.0722/0.0488|0.02860.01860.00840.0038} 0
20 |-.444 1-.521|-.580]-.618|-.630]-.618{|2.20 | -0.98]4.60 | 0.280}{0.0965/0.0965)0.0651}0.0381{0.0248}0.0112{0.0051} 0O
25 |-.423 |-.496|-.552]-.588]-.600]-.588]|2.16 | -0.88]5.15 | 0.23000.1203]0.1203[0.0815{0.04770.0310{0.0140}0.0064| 0
30 1-.202 |-.471|-.5250-.5581-.570-.558||2.08 | -0.77|5.40 [ 0.175]|0.1444{0.1444{0.0976]0.0572{0.0372{0.01680.0076| ©
35 1-.374 |-.4391-.4871-.5191-.530-.519{{1.90 | -0.605.20 | 0.095{0.1683}0.1683/0.1137]0.0667 0.0434|0.019610.0089| O
i .

SA - Stability Axes

BA - Body Axes



TABLE ~C-Z  (CONTINUED)

EFFECT GROUND EFFECTS (CONTINUED)
' COEFFICIENT|2Cag, ' B EEE
AXIS SYSTEM{BA Pl A
UNITS - -
h=0 |11.86 |23.72 | 35.58 | 47.44 | 71.16 | 94.88 ]18;6 h =0 }1.86@ 23.72 [ 35.58| 47.44 | 71.16 | 94.88 | 118.6
a= 0 0 0 0 0 0 0 0 0 0 0 g 0 0 0 0 0 0
5 0.0041 | 0.0041 | 0.0026 | 0.0017; 0.0010} 0.0005 | 0.0002 o |-0.38 -o.3a§ -0.24 -0.155 -0.10} -0.05 | -0.02 0
10 {0.0167 | 0.0167 | 0.0104 | 0.0067 | 0.0043 | 0.0020 | 0.0009 0! ||-0.77}{-0.77{ -0.48|-0.30 -0.20 | -0.09 | -0.04 0
15 }0.0376 ] 0.0376 § 0.0234 | 0.0150{ 0.0096 | 0.0044 | 0.0020 0 {-¥.16]-1.16] -0.72| -0.45} -0.30{-0.14{ -0.06 0
20 0.0670 | 0.0670 | 0.0416 | 0.0267 | 0.0171 | 0.0078 | 0.0036 0 |{-1.55]-1.65] -0.96 | -0.60{-0.40] -0.19 | -0.08 0
25 0.1020] 0.1020] 0.0648 | 0.0415 0.0266 | 0.0123 | 0.0055 0. |{-1.94|-1.94| -1.20-0.75]-0.50}-0.23{-0.10 0
30 0.1504 1 0.1504 | 0.n903s 0.0600] 0.0384 [ 0.0176 0.0080 O‘ -2,321-2.32} -1.44 | -0.90 | -0.601 -0.28} -0.12 0
35 10.2050} 0.2050: 0.1275} 0.0815{ 0.0523{ 0.0240 | 0.0109 0 {l-2.71} -2.71{ -1.68|-1.05{-0.70{-0.33]-0.14 0
] }

BA - Body Axes




TABLE C-2 (CONTINUED)

EFFECT LANDING GEAR BETA ALLERON & RUDDER : DAMPING
coerrrcaent | t1a| S01e | 4 C"e2 CL82 CN82 CYaa cLéaz CN5323 CV‘SFZ CLérz cNﬁrz Lol
X 10 X 10 X 10 X 10 X 10~ X 10 X 10 X 10 : i
AXIS SYSTEM | SA SA BA SA SA SA SA SA SA BA SA SA SA SA SA SA
UNITS - - - 1/deg | 1/deg | 1/deg | 1/deg| 1/deg 1/deg: 1/deg| 1/degi 1/deg!l 1/rad 1/rad| 1/rad| 1/rad
' a= 0 0 0.015 0 -0.70 ¢ -0.10 | 0.06 0 0.210 —0.04@ 0.47] 0.15 -0.18} -0.130} 0.375! 0.03; -0.13
5 0 0.015 0 -0.75}-0.29{0.10 0 0.202 -0.046 0.46| 0.14} -0.18|-0.135} 0.373{ -0.05} -0.12
10 0 0.015 0 -0.75 -0.37 {0.09 0 0,195 -0.05@ 0.45{ 0.13; -0.18]-0.140 0.370} -0.12} -0.11
15 0 0.015 0 -0,751-0.37 ] 0.08 0 0.188 -0.065 0.40] 0.10} -0.18 | -0.155| 0.352 ] -0.19} -0.14
20 0 0.015 0 -0.851}-0.2810.01 0 0.180 | -0.075| 0.30 0.06! -0.17 {-0.180{ 0.320{ -0.26 | -0.18
25 0 0.015 0 -1,25}-0.16 | -0.08 0 0.168 -0.078 0.26{ 0.021} -0.15 |-0.190{ 0.225|-0.33}-0.28
30 0 0.015 0 -1.70 | -0.06 y -0.31 0 0.144 -0.086 0.24 1-0.01}{-0.11 |-0,200) 6.175 | -0.40 { -0.37
35 0 0.015 0 —}.95 -0.04 } -0.27 0 6.100 -0.08] 0.31 |-0.02|-0.10 |-0.210} 0.200 | -0.42 | -0.43

SA - Stability Axes




TABLE C-3
SIGN CONVENTION

AERODYNAMIC PARAMETER . SIGN CONVENTION }
'A11 1ift coefficients ‘ Positive for force upward
A1} drag coefficients Positive for force aft ' i
‘Ail sideforce coefficients Positive for force to Pilot's right
A1l pitching moment coefficients ~Positive for nose up moment
ANl ro]liﬁg moment coefficients Positive for right wing down moment
Al yawiné moment coefficients Positive for nose right moment
Angle of attack: ' Pdsiti?e for X body axis above Ve]ocity-vector
Sidesiip | Positive for X body axis left of velocity vector
Elevon 1 : Positive for nose down moment
Aileron ) Positive for right wind down momeﬁt
Rudder X Posifive for nose left moment
Angular rates Positive clockwise about respective axis, right hand rule
Altitude Positive upward
. N
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FLIGHT CONTROL LAWS

# » ACTUATOR MODEL

‘r——-————--.,,
| ELEVON LIMITS LIMITER :
Secr > . o T ! S
Somang. T AV jﬁ//// — (X ) —//// ‘ LV & | ey b{;f;; ’{b.s - ws,
MMAND + / S .
: A ELEVATOR
{ L___I, ' ] 3 T =0.08 DEFLECTION
; " 1 ,
I | -45° +15° +(201)%/sec — -
l H
l INTLERON LIMITS| | TN LIMITS | r“LwIVMI"fER [ B
6 ] —
acrl ‘ T \ L
AILERON | ’ ! . s
COMMAND ; - ) o a
| AILERON
[ B | 1 ; 1= 0.05 DEFLECTION
| ‘
T T ‘
l +12.5° -45° +15 T
l :' l +(207)%/sec
| A. ELEVON _ ' §
Wﬁfﬁhs { 1 IMITIER o
. — - |
‘Src’l i i ‘ 1 s
RUDDER - 5 } »
COMMAND _ RUDDER
: T = 0.033 DEFLECTION
| : L ;
| +(201)%/sec

B. RUDDER

ACTUATOR MODELS

A s

FIGURE C-1

" C-16
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